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Abstract

Omecamtiv mecarbil (OM), a novel cardiac myosin activator, is being evaluated for the treatment of heart failure with re-
duced ejection fraction. In vitro studies demonstrate OM as a substrate and inhibitor of P-glycoprotein (P-gp), which can
result in drug-drug interactions. Two phase |, open-label studies assessed the effect of coadministration of OM (50-mg
single dose) on the pharmacokinetics of digoxin (0.5-mg single dose; N = 15), a P-gp substrate, and the effect of coad-
ministration of amiodarone (600-mg single dose), a P-gp inhibitor, on the pharmacokinetics of OM (50-mg single dose;
N = 14) in healthy subjects. The ratios of the geometric least squares mean (90% confidence interval [CI]) of digoxin
coadministered with OM vs digoxin alone for area under the plasma concentration—time curve (AUC) from time 0 to
infinity, AUC from time O to the time of the last quantifiable concentration,and maximum observed plasma concentration
were 1.06 (90%Cl, 0.99-1.14), 1.06 (90%ClI, 0.98-1.14), and 1.08 (90%Cl, 0.92-1.26), respectively. The ratios of the geo-
metric least squares mean of OM coadministered with amiodarone vs OM alone for AUC from time 0 to infinity, AUC
from time O to the time of the last quantifiable concentration, and maximum observed plasma concentration were |.21
(90%Cl, 1.08-1.36), 1.21 (90%Cl, 1.07-1.36),and 1.08 (90%ClI, 0.96-1.22), respectively. In conclusion, OM coadministered

with digoxin or amiodarone did not result in any clinically relevant pharmacokinetic drug-drug interactions.
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Omecamtiv mecarbil (OM) is a direct, small-molecule
activator of cardiac myosin and is currently under
investigation for the treatment of heart failure (HF)
with reduced ejection fraction. In vitro and preclini-
cal studies have demonstrated that OM increases the
contracting force of cardiac myocytes by allosterically
activating the catalytic domain of myosin and increas-
ing the number of myosin heads primed for engagement
with actin filaments during systole without affecting
intracellular calcium and oxygen consumption.'™’

Clinical studies have demonstrated that OM im-
proves cardiac function in healthy subjects and pa-
tients with HE.®? In a recently completed phase 3 study
in patients with HF with reduced ejection fraction
(GALACTIC-HF), those who received OM had a lower
risk of HF events and cardiovascular death than those
who received placebo.!”

OM exhibits a linear dose-proportional pharma-
cokinetic (PK) profile with a median time (ty.x) of
maximum observed plasma concentration (Cpax) of

2 hours and a mean apparent terminal elimination
half-life (t;») of 18.5 hours.®!'""!3 OM is primarily
metabolized in humans by the cytochrome P450 (CYP)
enzymes CYP3A4 and CYP2D6 to the M3 and M4 cir-
culating metabolites, which are significantly less potent
than OM.'*1® In addition, hepatic impairment, renal
impairment, or hemodialysis does not significantly
affect the PK profile of OM.!>!7
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Figure I. Study designs for (A) OM-digoxin and (B) OM-amiodarone. EOS, end of study; OM, omecamtiv mecarbil; PK, pharmacoki-

netics.

Patients treated for HF generally have comorbidities
and require concomitant medications. This has the po-
tential to cause PK drug-drug interactions (DDIs) that
may lead to untoward clinical effects. P-glycoprotein (P-
gp) is a transmembrane protein that pumps xenobiotics
out of cells and plays an important role in the clearance
mechanism for some drugs.'® Digoxin is a cardiac gly-
coside and a well-established, US Food and Drug Ad-
ministration (FDA)-recognized P-gp substrate that has
been used to assess the inhibitory or activating potential
of other concomitant drugs.!>?* Amiodarone is a small-
molecule, antiarrhythmic medication indicated for the
treatment of recurrent ventricular fibrillation and re-
current hemodynamically unstable ventricular tachy-
cardia and is an FDA-recognized P-gp inhibitor for use
in DDI studies. Amiodarone thus reduces the clearance
of and increases exposure to digoxin, similar to that ob-
served with other P-gp inhibitors. Amiodarone is also a
strong inhibitor of CYP3A4 and can, therefore, lead to
CYP3A4-mediated DDIs.

In vitro studies have shown that OM is both an
inhibitor and a substrate of P-gp (half maximal in-
hibitory concentration = 2.29 + 1.25 uM; inhibition
constant = 1.73 uM). Following a PK-based dose
titration, the anticipated OM plasma concentration
in patients with HF is between 200 and 750 ng/mL
(>0.5 uM); therefore, because the FDA recommends
an in vitro DDI study for a new chemical entity if the

[[}/inhibition constant >0.1, we explored for a potential
clinical drug interaction between OM and commonly
administered concomitant medications, such as digoxin
or amiodarone. Herein, we investigated the effect of
OM on the PK of digoxin and the effect of amiodarone
on the PK of OM.

Methods
Study Design

Two distinct phase 1, open-label, single-center, fixed-
sequence studies were conducted in healthy subjects to
evaluate the PK DDI potential of OM when coadmin-
istered with digoxin or amiodarone (Figure 1A,B). The
OM-digoxin and OM-amiodarone studies were con-
ducted at Covance Clinical Research Unit, Inc in Madi-
son, Wisconsin, and Daytona Beach, Florida, respec-
tively. Screening for eligibility was performed within
21 days before administration of the first dose. One day
before study initiation (day —1), subjects were admitted
into and confined to the Clinical Research Unit until the
end of the study on day 18 for the OM-digoxin study or
day 13 for the OM-amiodarone study. Blood and urine
samples were collected at prespecified time points to
measure the plasma concentrations of digoxin or OM.
Safety and tolerability were monitored throughout the
study. The study protocol, trial activities, and informed
consent form were reviewed and approved by the Salus
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Table 1. Summary of Baseline Demographics and Clinical Characteristics

Parameter OM-Digoxin Study OM-Amiodarone Study
(N =15) (N =14)
Age, y, mean (SD) 34.5 (7.6) 37.6 (10.7)
Median (min-max) 33.0 (23-47) 41.0 (18-54)
Sex, male, n (%) 8 (53.3) 13 (92.9)
BMI, kg/m?, mean (SD) 25.0 (2.9) 24.8 (3.7)
Median (min-max) 25.0 (20.2-29.4) 26.0 (19.2-29.9)
Height, cm, mean (SD) 172.3 (12.0) 171.7 (5.0)
Median (min-max) 170.3 (153.7-193.7) 169.7 (165.4-180.0)
Weight, kg, mean (SD) 74.5 (13.9) 73.0 (11.4)
Median (min-max) 77.5 (54.1-99.5) 74.3 (57.1-92.0)
Ethnicity, n (%)
Hispanic or Latino 1(6.7) 5(35.7)
Not Hispanic or Latino 14 (93.3) 9 (64.3)
Race, n (%)
Black or African American 5(33.3) 5(35.7)
White 9 (60.0) 8 (57.1)

BMI, body mass index; OM, omecamtiv mecarbil; SD, standard deviation.

Institutional Review Board, Austin, Texas. All subjects
in the study provided written informed consent before
study enrollment and had the option to withdraw at any
time during the study. The study was conducted in ac-
cordance with the principles derived from the Decla-
ration of Helsinki, International Ethical Guidelines of
the Council for International Organizations of Medi-
cal Sciences, Good Clinical Practice Guidelines of the
International Conference for Harmonisation, and rele-
vant regulatory requirements.

OM-Digoxin Study. This study evaluated the effect of
OM on the PK of digoxin. On days 1 and 10, subjects
received a single oral dose of 0.5-mg digoxin (2 x 0.25-
mg tablets) alone and with a single oral dose of a 50-mg
OM modified-release (MR) tablet, respectively, after an
overnight fast (>10 hours). Subjects continued fasting
for at least 4 hours after dosing on days 1 and 10.

OM-Amiodarone Study. This study assessed the effect
of amiodarone on the PK of OM. On day 1, subjects
received a single oral dose of a 50-mg OM MR tablet
after an overnight fast (>10 hours). On day 7, subjects
received a single oral dose of a 50-mg OM MR tablet
with a single oral dose of 600-mg amiodarone (3 x
200-mg tablets) after an overnight fast (>10 hours).

Study Subjects

For both studies, subjects aged 18 to 55 years with
a body mass index between 18 and 30 kg/m® were
screened for eligibility. Subjects had to be in good
health as assessed by medical history of clinically
significant findings, physical examination, 12-lead
electrocardiogram, vital signs measurements, and
laboratory evaluations as assessed by the investigator.

OM-Digoxin Study. Fifteen subjects enrolled in the
study, of whom 14 proceeded to completion. One
subject discontinued the study due to behavioral is-
sues. The mean age of the subjects was 34.5 (standard
deviation [SD], 7.6) years, 8 (53.3%) were men, and
9 (60.0%) were White. Baseline demographics and
clinical characteristics are shown in Table 1.

OM-Amiodarone Study. Fourteen subjects enrolled in
the study, of whom 13 completed the study. One subject
was lost to follow-up. The mean age was 37.6 (SD, 10.7)
years, 13 (92.9%) were men, and 8 (57.1%) were White.
Baseline demographics and clinical characteristics are
shown in Table 1.

Pharmacokinetic Sampling

OM-Digoxin Study. Blood samples for determination
of plasma digoxin concentrations were collected from
each subject before dosing and the following postdose
times: 0.5 to 3 hours (every 30 minutes), 4 to 12 hours
(every 2 hours), 24 to 144 hours (every 48 hours) after
each administration of digoxin on days 1 and 10. Urine
samples for determination of urine digoxin concentra-
tions were collected from 0 to 6, 6 to 12, 12 to 24, 24 to
48, 48 to 72, 72 to 96, 96 to 120, and 120 to 144 hours
after dosing following each administration of digoxin
on days 1 and 10.

A fully validated liquid chromatography—tandem
mass spectrometry (LC-MS/MS) method was used
for the quantification of digoxin in human K-
ethylenediaminetetraacetic acid plasma. A nominal
digoxin quantitation range of 10 to 10,000 pg/mL was
chosen to quantitate the samples. Samples were kept
frozen at —25°C + 5°C before analysis. A 150-u L sam-
ple aliquot was fortified with 20 wL of internal standard
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(digoxin-d3) working solution. Analytes were isolated
using a SLE+ supported liquid extraction 96-well plate.
The eluate was evaporated under a nitrogen stream at
~45°C and the remaining residue was reconstituted.
The final extract analytes were separated on a Javelin
BDS HypersilC18 loading column (2.1 x 20 mm, 5
um; Thermo Scientific, Waltham, Massachusetts) and
a Pursuit XRs 3 C18 analytical column (2.0 x 50 mm,
3 um; Agilent Technologies, Santa Clara, California)
using gradient elution with mobile phase A consisting
of 5 mM ammonium acetate and mobile phase B
consisting of acetonitrile:methanol:water:ammonium
acetate 1M (1400:500:100:10 v/v). Separated analytes
were analyzed via high-performance liquid chromatog-
raphy with tandem mass spectrometry detection using
positive ion electrospray. A linear, 1/concentration’
weighted, least squares regression algorithm was used
to quantitate samples. The m/z values for digoxin were
798.5 (Q1) and 651.2 (Q3), and for digoxin-d; were
801.5 (Q1) and 654.2 (Q3). During sample analysis
for these studies, the interday precision of the quality
control samples for digoxin was <3.15%. The interday
accuracies for the OM quality control samples across
studies ranged between —1.17% and 2.28%.

OM-Amiodarone Study. Blood samples for determina-
tion of plasma concentrations of OM were collected
before dosing; at 30 minutes; and at 1, 1.5, 2, 3, 4, 6, 8,
10, 12, 24, 48, 72, 96, 120, and 144 hours after dosing
following administration of OM on days 1 and 7.

The LC-MS/MS methods for the quantitation of
OM in human Kj-ethylenediaminetetraacetic acid
plasma were fully validated and used unique sta-
ble isotope-labeled internal standards. The calibration
curve ranges were 1.00 to 500 ng/mL for OM. Samples
were prepared by first spiking a 100-u L plasma aliquot
with 20 L of internal standard solution (500 ng/mL of
D3;-OM). Solid phase extraction was performed using
Oasis MCX 30-mg 96-well plates (Waters Corp, Mil-
ford, Massachusetts), and 600 L of 10:40 ammonium
hydroxide/methanol was used to elute the analytes. Af-
ter drying the eluate under a nitrogen stream at ~50°C,
the residue was reconstituted with 250 L of 70:30 mo-
bile phase A/methanol (v/v). The extract was injected
onto the LC-MS/MS system, and the analytes were sep-
arated on a Kinetex PFP 30 x 3.00 mm, 2.6-um col-
umn (Phenomenex, Torrance, California) using gradi-
ent elution with mobile phase A consisting of 10:90
methanol:10 mM ammonium acetate (v/v; pH 6.0) and
methanol as mobile phase B. Details of the mass spec-
trometry and analysis have been previously reported.?!

Pharmacokinetic Parameters and Safety Evaluation
The PK parameters: ty,x, Cmax, area under the plasma
concentration—time curve (AUC) from time 0 to the
time of the last quantifiable concentration (AUC,y),

AUC from time 0 to infinity (AUC;y), t12, and ap-
parent total plasma clearance (CL/F) were determined
for digoxin and OM. For digoxin, AUC from time 0
to 144 hours after dosing was determined in plasma,
and the following were determined in urine: amount
of drug excreted in urine from time 0 to 144 hours
after dosing, renal clearance, and percentage of dose
excreted in urine from time 0 to 144 hours after dos-
ing. All concentrations below the lower limit of quan-
tification were set to 0 for the purpose of calculating
descriptive statistics. PK parameters were determined
from plasma and urine samples by a validated analyt-
ical procedure with noncompartmental methods per-
formed using Phoenix WinNonlin Version 8.1 (Certara,
Princeton, New Jersey). Secondary end points included
adverse events (AEs), clinical laboratory tests, 12-lead
electrocardiograms, and vital signs (supine blood pres-
sure, supine heart rate, respiratory rate, and oral body
temperature).

Statistical Analysis

Sample size estimation for both studies was based on
precedent set by other similar PK studies and not on
power calculations. Up to 14 subjects were enrolled to
ensure 12 subjects completed the study. A linear mixed
model was applied to analyze log-transformed PK pa-
rameters (AUC;,r, AUC,, and Cyax). The model as-
sumed a fixed effect for treatment and a random effect
for subject. Estimates of geometric least squares mean
(GLSM) ratios (test/reference) with corresponding 90%
confidence intervals (Cls) were determined. The “test”
treatments were OM with digoxin or amiodarone, and
the “reference” treatments were digoxin alone or OM
alone. The statistical analyses were performed using
SAS Enterprise Guide Version 7.13 (SAS Institute Inc,
Cary, North Carolina).

AEs were summarized using descriptive statistics
and coded using the Medical Dictionary for Regula-
tory Activities. Data for clinical laboratory tests, 12-
lead electrocardiograms, and vital signs were summa-
rized.

Results

Pharmacokinetic Analyses

Effect of OM on the PK of Digoxin. The arithmetic
mean (SD) and individual plasma concentration—time
profiles for a single oral dose of 0.5-mg digoxin alone
and digoxin coadministered with a single oral dose of
50-mg OM MR were similar (Figure 2A, Figure S1A,
Figure S1B). The median tp,x of digoxin after adminis-
tration of digoxin alone was 1.5 (range, 1.0-2.5) hours
compared with 1.0 (range, 1.0-2.0) hour after coadmin-
istration of digoxin with OM (Table 2). The arithmetic
mean (SD) values for Cp,.x, AUC, t/», and CL/F were



392

Clinical Pharmacology in Drug Development 2022, 1 1(3)

(A)
4000
—6—0.5 mg Digoxin (N = 13-15)
100007 —3—0.5 mg Digoxin + 50 mg OM (N = 13-14)
3500 - - -
2 Sk
Qo
S 3000+ = 10004
= 2
c £
£ 2500 g
2 S 1004
c o
3 <
S 2000 - £
8 2
10+
£ 15001 £
o ©
2 o
a
o 1000 - e . A e e ]
g 0 12 24 36 48 60 72 84 96 108 120 132 144
© Time (Hours)
o 500 -
0-
T T T T T T T T T T T T 1
0 12 24 36 48 60 72 84 96 108 120 132 144
Time (Hours)
(B)
1000 —@— 50 mg OM (N = 14)
] —— 50 mg OM + 600 mg Amiodarone (N = 14)
120 ~
£
2
S 1004
100 2
=5 =
E g
(o)) o
£ 80+ ;
c o 104
kel ©
IS &
S 60 &
o
c
S 404 0 12 24 36 48 60 72 84 96 108 120 132 144
O Time (Hours)
[
£
8
o 204
0_
T T T T T T T T T T T T 1
0 12 24 36 48 60 72 84 96 108 120 132 144
Time (Hours)

Figure 2. Arithmetic mean (SD) plasma concentration-time profiles for (A) digoxin after a single oral dose of 0.5 mg digoxin alone
(black line with black open circle) and in combination with 50 mg OM MR (gray line with gray “X” symbol) and (B) OM after a single
oral dose of 50 mg OM MR alone (maroon line with maroon closed circle) and in combination with 600-mg amiodarone (blue line
with blue “X” symbol). Graphs are in linear scale, and inlet graphs are in semilogarithmic scale. MR, modified release; OM, omecamtiv

mecarbil; SD, standard deviation.

similar for digoxin alone and digoxin with OM (Ta-
ble 2). The ratios of the GLSM (90%CI) of digoxin
coadministered with OM vs digoxin alone for AUC;y¢,
AUC,s, and C,x were 1.06 (range, 0.99-1.14), 1.06
(range, 0.98-1.14), and 1.08 (range, 0.92-1.26), respec-
tively (Table 2).

The arithmetic mean percentage of dose excreted
in urine from time 0 to 144 hours after dosing of
digoxin alone and digoxin with OM was 50.9% (SD,

8.05%) and 53.9% (SD, 8.76%), respectively, indicating
no effect of OM on the renal elimination of digoxin
(Table 2). The arithmetic mean renal clearance and
amount of drug excreted in urine from time 0 to
144 hours after dosing values were also similar for
digoxin alone (7.21 [SD, 0.855] L/h and 0.255 [SD,
0.0403] mg, respectively) and digoxin with OM (7.24
[SD, 1.04] L/h and 0.269 [SD, 0.0438] mg, respectively)
(Table 2).
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Table 2. Summary of Pharmacokinetic Parameters for OM-Digoxin Study

Study
Analyte

Parameter, Unit

OM-Digoxin

Digoxin

0.5 mg Digoxin

50 mg OM + 0.5 mg

(N =15) Digoxin (N = 14)
e 1.5 (1.0-2.5) 1.0 (1.0-2.0)
Crnax pg/mL 2390 (542) 2670 (1110)
Conar pg/mL 2330 (1280-3540) 2430 (1480-5990)
AUCis, pg * himL 35 900 (7440) 38 200 (9270)
AUC,, pg * himL 38 400 (8130) 40 800 (9460)
AUCq_144, pg * himL 35 900 (7440) 38 200 (9270)
tinh 37.2 (6.22) 38.6 (8.83)

CL/F L/h 13.7 (3.46) 12.9 (3.13)
Aeo_144, Mg 0.255 (0.0403) 0.269 (0.0438)
ClLg, L/h 7.21 (0.855) 7.24 (1.04)
Feo_144: % 50.9 (8.05) 53.9 (8.76)

GLSM ratio (90%Cl): 50-mg OM + 0.5-mg digoxin (test)/0.5-mg digoxin (reference)

AUC,, pg * h/mL
AUC.s, pg * h/mL
Cinax> pg/mL

1.06 (0.99-1.14)
1.06 (0.98-1.14)
1.08 (0.92-1.26)

Aeg_144, amount of drug excreted in urine from time 0 to 144 hours postdose; AUC(_j44, area under the plasma concentration-time curve from
time 0 to 144 hours after dosing; AUC;, area under the plasma concentration—time curve from time 0 to infinity; AUCj,s, area under the plasma
concentration—time curve from time 0 to the time of the last quantifiable concentration; Cl, confidence interval; CL/F, apparent total plasma clearance;
CLg, renal clearance; Ciax, maximum observed plasma concentration; Feo_144, percentage of dose excreted in urine from time 0 to 144 hours after
dosing; GLSM, geometric least squares mean; N, number of subjects with observed data; OM, omecamtiv mecarbil; SD, standard deviation; tj»,apparent
terminal elimination half-life; tmax, time of maximum observed plasma concentration.

Data are presented as arithmetic mean (SD) and reported to 3 significant figures except for tmax, which is presented as median (range) and reported

to 2 significant figures. Crax is also reported as median (range).

Effect of Amiodarone on the PK of OM. The arithmetic
mean (SD) and individual plasma concentration—time
profiles for a single oral dose of 50-mg OM MR
alone and OM MR with a single oral dose of 600-
mg amiodarone were characterized by similar rates
of absorption, although OM MR with amiodarone
exhibited a longer absorption phase with greater max-
imum exposures achieved relative to OM MR alone
(Figure 2B, Figure S1C, Figure S1D). The elimination
phases of both profiles were similar (Figure 2B). The
median ty,, of OM after administration of OM alone
was 5.0 (range, 1.5-12.1) hours compared with 8.0
(range, 1.0-12.0) hours after coadministration of OM
with amiodarone (Table 3). Arithmetic mean (SD)
values for C.x and ty;, following administration of
OM alone and OM with amiodarone were similar
(Table 3). OM appeared to decline in a generally
biphasic manner after reaching Cy,x. The ratios of
the GLSM of OM coadministered with amiodarone
vs OM alone for AUC,,r, AUC),q, and Cpax were 1.21
(90%CI, 1.08-1.36), 1.21 (90%CI, 1.07-1.36), and 1.08
(90%CT, 0.96-1.22), respectively (Table 3). Coadminis-
tration of OM with amiodarone resulted in a reduction
in the arithmetic mean CL/F by ~17% compared with
OM alone (Table 3).

Safety Evaluation

All AEs were mild in severity and resolved before
the end of either study. For the OM-digoxin study, 6
subjects (40.0%) reported 8 treatment-emergent AEs
(TEAESs) after administration of digoxin alone com-
pared with 1 TEAE in 1 subject (7.1%) after coad-
ministration of digoxin with OM MR. For the OM-
amiodarone study, 2 subjects (14.3%) reported 2
TEAEs after administration of OM MR alone com-
pared with 5 TEAEs in 2 subjects (14.3%) after coad-
ministration of OM MR with amiodarone. There were
no serious AEs or TEAEs leading to study discontinu-
ation for both studies.

Discussion

Herein, we described the outcomes of 2 clinical DDI
studies evaluating the DDI potential between OM and
digoxin or amiodarone. We investigated the capability
of OM to inhibit P-gp—mediated transport of digoxin,
which is a commonly administered medication in pa-
tients with HF and a well-established P-gp substrate.
Digoxin, the victim drug, was administered and eval-
uated at a dose of 0.5 mg, given that this is a widely
used dose for digoxin in DDI assessment studies with
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Table 3. Summary of Pharmacokinetic Parameters for OM-Amiodarone Study

Study OM-Amiodarone
Analyte oM
Parameter, Unit 50-mg OM 600-mg Amiodarone + 50-mg OM
(N =14) (N =14)
tmax, h 5.0 (1.5-12) 8.0 (1.0-12)
Crnaxo Ng/mL 100 (22.6) 107 (19.6)
Crnax ng/mL 101 (69.2-149) 104 (80.1-139)
AUC i, ng * h/mL 4180 (769) 5080 (1140)
AUC;, ng * h/mL 4270 (809) 5200 (1200)
tin,h 23.7 (3.84) 24.5 (3.54)
CL/F L/h 12.1 (2.51) 10.1 (2.33)

GLSM ratio (90%Cl): 50-mg OM + 600-mg amiodarone (test)/50-mg OM (reference)

AUC, 1, ng * h/mL
AUC s, ng * h/mL
Cinax, Ng/mL

1.21 (1.08-1.36)
1.21 (1.07-1.36)
1.08 (0.96-1.22)

AUC, ¢, area under the plasma concentration—time curve from time 0 to infinity; AUC|,g, area under the plasma concentration—time curve from time
0 to the time of the last quantifiable concentration; Cl, confidence interval; CL/F, apparent total plasma clearance; Cyax, maximum observed plasma
concentration; GLSM, geometric least squares mean; N, number of subjects with observed data; OM, omecamtiv mecarbil; SD, standard deviation; t;,
apparent terminal elimination half-life; tpax, time of maximum observed plasma concentration.

Data are presented as arithmetic mean (SD) and reported to 3 significant figures except for tmax, Which is presented as median (range) and reported

to 2 significant figures. Cpax is also reported as median (range).

P-gp. OM was administered at a single dose of 50 mg,
which was the highest dose strength used in phase 2 and
3 studies and was expected to be well tolerated. Multiple
doses of OM were not considered in the digoxin DDI
study because of safety concerns. OM dose is individ-
ualized in the clinical settings using PK-based titration
to avoid excessive OM exposures. Therefore, a single 50-
mg OM dose was selected and was considered sufficient
to cover the full-time course of the victim (digoxin) ex-
posure and evaluate the DDI potential between digoxin
and OM.

Coadministration of digoxin with OM did not re-
sult in a clinically significant DDI. The 90%ClIs of
the GLSM ratios of digoxin coadministered with OM
vs digoxin alone for AUC;,r, AUC,5, and Cy,x were
within the nonclinically significant DDI range of 0.8 to
1.25, except for the upper limit for C,,x, which was 1.26.
The concentration of digoxin in urine was measured
because digoxin is eliminated primarily unchanged by
the kidneys.”> The percentage of the digoxin dose ex-
creted in urine and the renal clearance were also simi-
lar when digoxin was administered alone or when coad-
ministered with OM, further demonstrating the lack of
DDI potential between digoxin and OM.

Amiodarone is also a commonly administered med-
ication in patients with HF and a known inhibitor of
P-gp; therefore, we tested the effect of amiodarone on
the PK of OM, which can also act as a P-gp substrate
in vitro. Amiodarone was administered as a single oral
dose of 600 mg, which is a commonly used dose in DDI

assessment studies with P-gp. OM was also adminis-
tered at the highest clinical single dose of 50 mg for the
same reasons described previously. As per FDA guid-
ance, a single-dose regimen was evaluated because it
was considered more sensitive in measuring PK changes
than a multiple-dose regimen.

Amiodarone has a rapid absorption with a t;,, of
3 to 7 hours and a biphasic elimination with an initial
one-half reduction of plasma levels after 2.5 to 10 days.
It also shows extensive accumulation in various sites in-
cluding highly perfused organs, such as the liver, which
implies slow elimination from the liver. Therefore, the
systemic and hepatic levels of amiodarone are expected
to be high during the first 2 to 3 days after coadministra-
tion. As the majority of OM is eliminated in 2 to 3 days
after administration, the single-dose design provided
sufficient exposures to both victim and perpetrator to
evaluate the involvement of P-gp in OM-amiodarone
interactions primarily due to intestinal absorption and
hepatic elimination. An analysis of the effect of a sin-
gle dose of 600-mg amiodarone on the PK of OM in
the present study suggested a minimal but nonclinically
meaningful DDI interaction between OM and amio-
darone. The PK profile for OM when coadministered
with amiodarone was characterized by a longer absorp-
tion phase compared with OM alone. The CL/F value
for OM was also lower when OM was coadministered
with amiodarone compared with OM alone. However,
Crax and t;» were similar, whether OM was adminis-
tered alone or coadministered with amiodarone.
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There are a few limitations to the OM-amiodarone
DDI study. A single dose of amiodarone was admin-
istered in this study. It should be noted that if the
DDI potential of an inhibitory drug is being investi-
gated, as is in the case of amiodarone acting as a P-gp
inhibitor, it may be prudent to further evaluate mul-
tiple (vs single) dose administrations of amiodarone
to investigate the impact of a worst-case scenario
of steady-state amiodarone concentrations on OM
PK and confirm the results observed in the current
clinical study. Multiple doses of amiodarone may lead
to alternative outcomes for OM exposures due to
DDI interaction at a longer duration of amiodarone
exposures.

In phase 3 trials (GALACTIC-HF), OM was admin-
istered as 25 mg, 37.5 mg, or 50 mg twice daily follow-
ing a PK-based dose titration in patients with HF. Ex-
cessive plasma OM concentrations (> 1200 ng/mL) were
associated with signs and symptoms of myocardial is-
chemia. The PK-based titration was employed to main-
tain OM plasma concentrations between 200 and 750
ng/mL at a steady state. On coadministration of amio-
darone with OM, the OM plasma concentrations are
expected to remain within the therapeutic concentra-
tion window. Hence, no clinically relevant DDI effect
between OM and digoxin is anticipated in patients with
HF, and no dose adjustments are required for the coad-
ministration of OM with amiodarone in patients with
HF.

Conclusions

Coadministration of OM with digoxin or amiodarone
was not associated with any clinically relevant PK
DDIs. Overall, OM had a favorable safety profile when
administered alone or in combination with digoxin or
amiodarone.
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